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PREFACE
This AICPA Consulting Services practice aid is one in a series intended to assist practitioners in 
applying their knowledge of organizational functions and technical disciplines in the course of 
providing consulting services. Although these practice aids often deal with aspects of consulting 
services knowledge in the context of a consulting engagement, they are also intended to be useful 
to practitioners who provide advice on the same subjects in the form of a consultation. Consulting 
services engagements and consultations are defined in the Statement on Standards for Consulting 
Services (SSCS) issued by the AICPA. The SSCS appears in appendix 12/A of this practice aid.
This series of AICPA Consulting Services practice aids should be particularly helpful to 
practitioners who use the technical expertise of others while remaining responsible for the work 
performed. It may also prove useful to members in industry and government in providing advice and 
assistance to management.
Technical consulting practice aids do not purport to include everything a practitioner needs 
to know or do to undertake a specific type of service. Furthermore, engagement circumstances 
differ, and, therefore, the practitioner’s professional judgment may cause him or her to conclude that 
an approach described in a particular practice aid is inappropriate.
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12/100 PREPARING FINANCIAL MODELS
12/105 SCOPE OF THIS PRACTICE AID
.01 Practitioners often help their clients by advising on and assisting in financial 
planning. One of the major types of financial planning assignment is to help prepare 
financial projections and forecasts. Financial models make developing these forecasts and 
projections easier.
.02 A model can be defined as something that mimics relevant features of the situation 
being studied. A mathematical model mimics reality by using the language of mathematics. 
The mathematical model has been defined as "an abstract, simplified, mathematical 
construct related to a part of reality and created for a particular purpose."1 The following 
describes how a mathematical model may be used:
Since the astronomer cannot manipulate the system he studies, he builds a 
representation of it. This he calls a "mathematical model." It represents the 
structure of the real system in quantitative terms. Models can be 
manipulated and analyzed more easily than the real system and hence 
permit the scientist, in effect, to carry on vicarious experimentation. H e can 
systematically vary some properties of the system, holding others constant, 
and in this way determine how the system as a whole would be affected if 
the changes actually did occur. In fact, he simulates the real-life alteration 
and experiments in abstract terms. 2
.03 This practice aid deals specifically with financial models, the purposes of which are 
to—
•  Concentrate management planning on the most relevant aspects of a business and 
their interrelationships.
•  Evaluate the consequences of alternative decisions.
•  Assess the impact of quantifiable outside forces.
•  Provide a flexible structure for modification.
1 Edward A. Bender, An Introduction to Mathematical Modeling (New York: John Wiley & Sons, 1978), p. 3.
2 Russell L. Ackoff and Patrick Riovett, A Manager’s Guide to Operations Research (New York: John Wiley & Sons, 1963), p. 24.
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•  Permit analysis and experimentation with complex situations to a degree that would 
be difficult or impossible within the framework of the actual system because, for 
example, of time, legal, and operational constraints.
•  Provide the ability to measure performance.
•  Forecast expectations.
•  Provide a vehicle for improved communication among managers.
.04 Financial models can be applied across the entire spectrum of business and industry,
as well as in government and nonprofit organizations. Managers, directors, and lending 
officers are attracted to financial models because they expect them to reduce uncertainty 
about the future of the business. The models accomplish this by introducing statistical data 
about relationships and trends.
.05 Models can help answer specific questions about an organization, such as the 
following:
•  Will the expansion of a plant be worth the cost, and can its financing be paid out 
of earnings?
•  What will be the internal rate of return from the cash flow of a project over fifteen 
years?
•  Given the data on operations for the current year to date, plus data on past 
seasonal patterns, how are the company’s statements likely to look at the end of a 
certain period?
.06 The client and the practitioner need to realize that (1) a large number of models 
are possible, and that (2) a large number of sets of data and formulas could be used to 
develop a model of any situation. The initial task is to select one set or a small number of 
sets for actual trial and presentation to achieve the purposes of management.
.07 The focus of this practice aid are engagements involving the development of a 
financial model (for purposes other than personal financial planning).3 Such an 
engagement might include—
•  Reviewing or developing planning concepts in the client organization.
•  Selecting, gathering, compiling, validating, and assessing data required in the 
planning process.
3 The output of such an engagement is the financial model. The activities described in this practice aid are intended solely to facilitate 
development of the model. For additional information, refer to appropriate AICPA professional pronouncements.
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•  Determining relationships and interactions among the key factors in client 
operations and finances.
•  Reviewing financial, planning, and operating assumptions with the client.
•  Constructing a formal model of key factors, relationships, and interactions.
•  Analyzing, testing, and presenting results produced by running the model, using 
various combinations of assumptions, relationships, and activity levels.
•  Revising or updating the output as time passes, using amended inputs.
•  Submitting the model to the client for future use and maintenance, with appropriate 
documentation and training.
.08 A fully customized model may be unnecessary for a particular financial application 
because software may be available to accomplish the same purpose.
.09 This publication is intended to bridge the gap between the applicable AICPA 
pronouncements governing prospective financial information and the capabilities, 
requirements, and limitations of the computer systems and software used to develop 
financial models. Neither the AICPA pronouncements nor the computer systems and 
software are discussed in any detail in this publication. It is assumed that the practitioner 
will be familiar with both the pronouncements and the software before undertaking any 
assignment involving financial modeling. Instead, this practice aid is concerned primarily 
with what the practitioner engaged in financial planning needs to think about before sitting 
down at the keyboard.
.10 This practice aid also assumes that the practitioner has a working knowledge of a 
microcomputer software package capable of developing financial models. In most cases, 
such a package will be a spreadsheet, although other approaches, such as modeling 
languages, can be useful in some applications. The computer spreadsheet is considered the 
most widely applicable tool for developing a financial model because of its ability to—
•  Control the format and content of inputs and outputs.
•  Quickly recalculate the entire model when data or formulas are added or modified.
•  Rapidly provide comparative output for alternative assumptions.
•  Work backwards from targeted results to the assumptions required to achieve them.
•  Provide supplementary information—such as averages, ratios, trends, regression 
analyses, and correlations—useful in formulating, evaluating, and revising 
assumptions or data.
¶ 12/105.10
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•  Interact with users as they become more familiar with client and other data.
•  Promote a better understanding of cause-and-effect relationships.
.11 Other approaches to computerized model preparation include the use of a 
computer language especially designed for financial modeling, the use of a specialized 
simulation language, or the use of a general-purpose computer language, such as f o r t r a n  
or BASIC. Most of this publication applies to these approaches as well. It rests with the 
practitioner to determine the approach that best suits the situation and the available 
software.
12/110 MODEL CLASSIFICATIONS
.01 A model may be classified as a deterministic, probabilistic (or stochastic), or 
optimization model. Whatever its classification, a model may become a component of a 
client’s decision-support system. This practice aid is concerned primarily with deterministic 
models designed to produce prospective financial statements in their entirety or major 
segments thereof. The bibliography also includes references to material on probabilistic 
and optimization models, which may be useful in some engagements.
Deterministic Models
.02 Deterministic models are those in which each value of each variable is determined 
completely from the given assumptions. Typical uses of deterministic models include—
•  Development (through accounting and statistical analysis) of the values and 
relationships among variables, and the construction of models for subsequent client 
use. The practitioner provides the client with the model, along with documentation 
and a user guide.
•  Statistical projections of single variables. Typical examples are sales forecasts by 
product group, geographical area, or customer group. The primary deliverables 
may be the set of forecasts in a report, letter, or computer printout, with 
appropriate transmittal documents.
•  Forecasts or projections of the principal financial statements: income statement, 
balance sheet, and statement of cash flow. The deliverable is normally a report to 
management in compliance with AICPA pronouncements and guidelines.
•  Detailed budgets. The practitioner develops an account-by-account, profit-center- 
by-profit-center model of a client organization, with computerized calculation of the 
values for every item in each period. This model is structurally similar to the one 
used in making financial forecasts, except for these important differences:
¶ 12/105.11
PREPARING FINANCIAL MODELS 12/100-5
—Shorter time span, typically a year
—Shorter time periods within the time span, typically a month or a quarter instead 
of a year
—More detail, often at line-item level, for each department of the client organization 
—More attention to seasonality
Probabilistic Models
.03 Probabilistic, or stochastic, models include one or more random variables. The 
values of the variables are determined from a probability distribution (the laws of chance 
governing each variable).
.04 A typical probabilistic model would provide output in the form of histograms, or 
tables of key output variables, with their calculated probabilities of occurrence. The 
practitioner normally provides the client with a copy of the computer printout, along with 
a user guide and letter of transmittal and comment.
Optimization Models
.05 Optimization models are designed to determine which of several possible solutions 
best meets a given criterion, such as least cost or greatest profit, subject to various 
constraints. These models are often developed to determine the optimum combination out 
of a list of items, such as a marketing or products mix or a blend of ingredients or 
components. Typical optimization models include linear programming models and others 
designed to find the optimum value of a criterion and its associated input values.
12/115 TYPICAL ENGAGEMENT SITUATIONS
.01 The need for a financial model can arise under several circumstances. The 
following are examples of situations that may prompt a client to seek assistance:
•  The client’s lender has requested financial projections in connection with loan 
financing.
•  A specific decision-making problem arises, such as an opportunity to purchase 
another business or enter another market; to acquire new facilities or equipment; 
or to change production, marketing, or financial policies. •
•  A  department’s budgeting process has been inadequate for several years.
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Management decides that a formal approach to strategic financial planning is 
desirable, or it wishes to integrate existing unit plans into an overall financial plan.
The client seeks a financial model that can be used as a "what if" management tool 
in determining new product markets, product deletions, pricing impacts, and sales 
mixes.
The client wishes to quantify, analyze, or modify interrelationships among activities 
within the organization.
12/120 ENGAGEMENT CONSIDERATIONS
.01 Engagements involving the preparation and use of financial models can provide the
practitioner with an opportunity to assist the client in the planning process. However, there
are many pitfalls that can complicate or interfere with the full achievement of engagement
objectives. The following are some of the most common of these pitfalls:
•  Lack of knowledge about the specific industry and firm
•  Inadequate definition of client needs and requirements
•  Excessive complexity, as in the inclusion of too much detailed data or the use of 
overcomplicated computational equations
•  Lack of client involvement, which can lead the practitioner to make assumptions 
inconsistent with the real situation
•  Underestimation of the computer and personnel time and costs involved in testing, 
debugging, and producing alternative runs
•  Failure to comply with current AICPA pronouncements on prospective financial 
statements
•  Lack of consistently classified historical data
•  Lack of knowledge about or access to a suitable financial modeling package
•  Insufficient attention to the behavior of fixed and variable elements of operational 
costs
•  Too much or too little emphasis on the accuracy of accrued income and expense 
items in the financial model •
•  Insufficient attention to time-frame requirements
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•  Inadequate review of the model and results (because it is assumed that the model 
will generate correct solutions)
.02 Practitioners new to financial model preparation are warned that selecting a 
modeling package and learning its operating rules and capabilities require significant effort. 
The mastery of modeling languages, even those described as user friendly, requires 
considerable practice. The CPA embarking on his or her first effort should plan to devote 
sufficient time to selecting a suitable financial modeling package, finding out how to write 
the formula for the model, doing the actual writing, entering the model and data into the 
computer, and debugging the results until the output provides appropriate numbers. The 
practitioner also needs to become adept at the cosmetic tasks of suppressing nonprinting 
variables, titling, underlining, and spacing.
12/125 ENGAGEMENT OBJECTIVES
AND CLIENT BENEFITS
.01 The objective of an engagement to develop a financial model is to produce
prospective information that will assist the client in one or more of the following activities:
•  Weighing the consequences of alternative courses of action (for example, whether 
to merge, acquire, or divest; buy or lease; expand, commit, build, or borrow; or 
change price)
•  Planning activities over a specified time frame (typically three to five years)
•  Monitoring actual results against plans, and updating plans over time
•  Formulating operational plans by division, department, market, or some other
segment of the client’s business
.02 The following are examples of how objectives might be stated in an engagement
letter to a fictitious company called the Practical Machine Company:
•  To assist in creating, testing, and operating a computerized financial model of the 
Practical Machine Company’s operations, financial condition, and cash flow for the 
five years ending 19XX. The assumptions on which this model will be based will 
be provided or approved by company management.
•  To test and validate the results of several alternative assumptions about corporate 
policies and environmental conditions. •
•  To prepare a report to management containing projected financial statements based 
on the model, together with underlying assumptions. The report will show results 
for the base case and will depict the impact of various other alternatives.
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.03 Practitioners often describe potential benefits in the proposal or engagement letter. 
Client benefits that might result from an engagement involving development of a financial 
model include—
•  Achievement of the principal engagement objective.
•  New insights into relationships, priorities, limitations, and goals that the client had 
been unable to quantify.
•  Identification of areas in which better planning, measurement, monitoring, and 
control are desirable.
•  Increased coordination of planning activities and resolution of inherent conflicts 
between various functional areas.
•  Determination of which customers, product lines, and geographical distribution 
areas will be profitable or unprofitable in situations where costs vary.
•  Improved planning techniques.
•  Enhanced staff communication.
.04 To avoid imperiling the effectiveness of the engagement, the practitioner makes 
sure not to overstate or misrepresent in the engagement letter the potential benefits to the 
client. H e or she uses precise, realistic, and cautious language, pointing out that the 
achievement of benefits depends heavily on the client’s future actions, on the quality of 
client-supplied data and assumptions, and on other controllable and uncontrollable events.
12/130 ENGAGEMENT SCOPE
.01 To conduct a successful engagement, the practitioner needs to reach an
understanding with the client about the financial model requirements. The following
matters are especially recommended for discussion with the client:
•  The intended use of the model and the type of sensitivity analysis to be performed
•  The amount of assistance that client personnel will provide in gathering, analyzing, 
and summarizing data
•  The degree of detail of the model (for example, product line, product group, 
geographical divisions, plant work centers) •
•  The requirements for output graphs, charts, and reports, including variables of 
major interest, format and level of detail, and documentation for subsequent client 
or lender use
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•  The amount of computer time needed for initial model development, data entry, 
testing, debugging, production runs, subsequent refinement, and reruns
•  The time horizons (i.e., the number of periods to be projected)
•  The engagement ending statement, including the criteria for completion of the 
engagement
.02 The following statement illustrates how the scope might be described for one type 
of financial modeling engagement: "The scope of this assignment will be the development 
of a financial model for the purpose of producing projected annual financial statements for 
a three-year period."
.03 If prospective financial statements are the engagement objective, the engagement 
outputs might be described in the letter as follows:4
•  A management report presenting the financial forecasts for the period or periods 
under consideration and the projections’ underlying assumptions. The report will 
show results for the base case and will depict the impact of various other 
alternatives and sensitivity analyses.
•  A  listing of the computer model input, including the variables (accounts or 
categories) used, the data supplied, and the calculation equations, and a listing of 
the resulting output, consisting of the three principal forecasted financial statements 
for each set of assumptions.
Appendix 12/B contains a sample engagement letter. The unique tasks and output 
requirements that may be appropriate for a specific engagement are listed in appendix 
12/C.
12/135 ENGAGEMENT APPROACH
.01 The term approach is generally used to describe the overall plan for a specific 
consulting services engagement. The practitioner outlines the approach in the proposal or 
engagement letter after reaching an understanding with the client about how the 
engagement objectives will be accomplished. The following illustrates a typical approach 
to a financial model development engagement.
a. Determine the questions the model is to address and the problems that are to be 
solved.
b. Review the data available. The CPA firm’s other work has made its representatives 
generally familiar with the client’s accounting records. However, other useful data,
4 For engagements involving the reporting of prospective financial information, see appropriate AICPA professional pronouncements.
¶ 12/135.01
12/100-10 PREPARING FINANCIAL MODELS
 
such as hours worked, units produced, miles run, square feet constructed, and 
patient days, are not in the chart of accounts and need to be incorporated among 
the variables in the model. This is because many revenues and costs depend 
partially or fully on physical activity rather than on the passage of time.
c. Select, gather, compile, and assess specific data.
d. Analyze and test data to determine relations, interactions, causes, and effects. Such 
an analysis should balance automated statistical methods with manual methods, 
plotting variables against one another. This will help to ensure that relationships 
derived through statistical analysis do, in fact, make good sense to both client and 
practitioner.
e. Lay out a tentative model structure, including variables and their relationships.
f. Review the tentative structure with client management and amend it as appropriate.
g. Write, code, debug, run, and validate the definitive model. Include such 
documentation as detailed flow charts, narrative equation discussions, data source 
definitions, and descriptions of gathering-validation processes, as appropriate. At 
this stage, sufficient allowance needs to be made for variable, rather than fixed, 
quantities in the model’s equations.
h. Review the first results with the client and agree on alternative assumptions.
i. Rerun the model.
j. Repeat steps h and i as required.
k. Analyze results and present conclusions.
l. Prepare explanatory detail and operating instructions, as required by the terms of 
the engagement.
An example of how the approach section might appear in an engagement letter is provided
in the sample letter in appendix 12/A.
Considerations in Model 
Preparation
.02 In developing an approach to an engagement to prepare a financial model, the 
practitioner considers many factors. These factors may include some that are typical of any 
financial model preparation and some that are unique to a specific situation. The following 
section discusses several factors that the practitioner needs to consider when preparing a 
financial model.
¶ 12/135.02
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.03 In the typical modeling situation, practitioners need to draw on a variety of concepts 
and skills. Practitioners who know how and when to apply this knowledge will develop 
more effective, concise, and sensitive models when they encounter real-world applications. 
Financial models usually incorporate knowledge from several disciplines, such as—
•  Economics, especially price-demand relationships in the marketplace.
•  Statistics, including probability and statistical inference; curve-fitting and linear 
regression, both single and multiple; and time-series forecasting methodologies, 
from simple linear trends to growth curves to sophisticated techniques such as the 
Box-Jenkins approach.
•  Mathematics, including linear algebra, matrix notation, and solution of simultaneous 
equations.
•  Cost accounting, especially the relationships between cost, volume, and profit.
•  Finance, especially formulas for present values, debt repayment, and return on 
investment.
•  Presentation graphics, including those using logarithmic and probability scales.
•  Financial accounting, to ensure compatibility of client accounting policies and 
practices with the financial statements to be issued in the future.
•  Tax law, for taking into account current tax consequences, such as capital 
equipment depreciation and amortization cash flow, and anticipated tax payment 
dates.
.04 In a large organization, the client may have staff members who can gather and 
analyze the data, producing inputs and formulas for the model. Otherwise, the practitioner 
or the practitioner’s staff will identify the essential model relationship. The identification 
is based on data provided by the client’s marketing, production, engineering, financial, and 
personnel managers. The practitioner and the client will need to think of trends, averages, 
patterns, and planning factors that may not have appeared in previous financial statements.
.05 Identifying Variables and Their Relationships. The general approach to a financial 
modeling engagement will usually differ from the approach to engagements involving a 
client’s financial history. When engaged in work dealing with the past, the practitioner is 
concerned with gathering and placing data within classifications. Usually, these 
classifications are associated with the following elements:
Types of costs and expenses 
Organizational divisions or departments 
Capital expenditures versus current expense
¶ 12/135.05
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•  Taxable versus nontaxable, and deductible versus nondeductible, components
•  Direct versus indirect expenditures
•  Current period versus another period
.06 In financial modeling, classifications cannot be ignored. The primary focus, 
however, is on determining the variable relationships among classifications, or among items 
within them. This can be accomplished by answering the following questions:
•  What items affect the action of other items?
•  What items drive other items (i.e., dependent variables)?
•  What items move in the same direction as other items (i.e., correlative items)?
•  What time lags occur in these relationships?
.07 A good model, then, does more than perform the calculations for a set of 
prospective financial statements. It also reveals the relationships between the company’s 
activities and its accounts. The financial factors that are used in planning are embodied in 
the model. These factors include—
•  Rates of change in costs, profitability, growth, and decline.
•  Limits (upper or lower) imposed by physical capacity, market factors, contractual 
arrangements, and management policy.
•  Fixed and variable components of costs, revenues, and balance-sheet items.
.08 Some relationships of financial modeling variables deal with expenses. These 
expenses include those related to sales or revenues, those unrelated to sales or revenues, 
and those associated with other variables.
.09 Expenses related to sales or revenues. Traditionally, accountants have expressed 
income statement items as percentages of net sales. They are unconcerned with the 
relationship of these items to net sales. In a financial model, however, practitioners are 
concerned with certain items that have a clear, but variable, relationship to net sales. 
Examples of these variables are sales commissions, royalties, and liability insurance 
premiums.
.10 Expenses unrelated to sales or revenues. Other costs have little to do with net sales. 
These include interest costs, rents (except for some retail leases in which rent is based on 
a percentage of sales), and many general and administrative expense items.
¶ 12/135.06
PREPARING FINANCIAL MODELS 12/100-13
♦
.11 Expenses related to other variables. A third group of expenses presents some 
interesting problems. These expenses may vary according to sales volume but also are 
more directly related to other variables. In many manufacturing operations, for example, 
direct labor hours worked may be the best basis for determining all payroll-related costs 
as well as many manufacturing expenses. In such instances, direct labor hours worked is 
a variable that should be included in the model.
.12 Selecting Variables. The practitioner will probably change the variables to be used 
several times before the first computer run and during subsequent runs. A  small number 
of variables will probably result if the practitioner strives to develop a concise, flexible, and 
cost-effective model. A  large number of variables usually results when the practitioner 
yields to the temptation to tell the whole story, to present it elegantly, and to comply with 
long-standing accounting practices.
.13 The purpose of the engagement, the users of the model, and the materiality of the 
items considered have a significant bearing on whether variables are considered separately 
or are grouped together. There are three general sources of variables.
a. Ledger accounts. To tell the whole financial story, every dollar that appears in the 
accounts must be included in the model, although not necessarily in the same 
degree of detail. Some accounts may be separate variables, but others may be 
grouped into one variable. Ratios and trends derived from the ledger accounts may 
also be significant as separate variables. Examples are the sales-growth rate, the 
receivables-collection period, and the gross-profit ratio.
b. Vital statistics o f the company. Various company statistics may be key variables with 
respect to a specific client situation. These might include pay rates, growth rates, 
tax rates, labor hours, pounds of material used, units produced, kilowatt hours or 
gallons used, and number of employees (including office employees), trucks 
operated, miles run, and customers. Not all of these statistics may be included in 
the computer reports.
c. External variables. Forces outside the company may affect its profitability. 
Therefore, in determining model relationships, the practitioner considers the 
significance of industry statistics, state and federal government statistics (such as the 
inflation rate or the GNP growth rate), and local economic indicators. These may 
provide insight into whether the client’s experience is unique to the firm or more 
widespread.
.14 To develop most financial models, the practitioner can use significantly fewer 
variables than are usually required for financial statements or management reports. Indeed, 
limiting the number of variables helps the user to see the overall picture and simplifies data 
gathering, verification, and analysis. It also keeps the time and costs of model preparation 
within reasonable bounds. Therefore, instead of attempting to forecast the behavior of 
individual accounts, it is frequently preferable to analyze the history of the aggregate of a 
related group.
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.15 A  model also attempts to distinguish between significant changes and unimportant 
fluctuations. It therefore uses averages, or the central tendency over time. For example, 
each of a dozen factory expense accounts or general and administrative expense accounts 
may display wide, unexplained fluctuations from month to month. In total, however, the 
fluctuations may be fairly narrow, between, say, 9.1 and 11.3 percent of sales volume over 
the course of twelve or twenty-four months. Accordingly, depending on the purpose of the 
model, it may well suffice to use the average—10.2 percent of sales—as a planning factor for 
the group.
.16 For practitioners new to the modeling process, it is preferable to keep the initial 
number of variables small and add to them only when necessary. For example, in a client 
organization with revenues of $50 million or less, the practitioner will find that the 
appropriate variables include perhaps twenty income statement items, twenty-five balance- 
sheet items, twenty cash-flow items, twenty rates and ratios (internal, industry, or general 
economy), and ten physical volume measures. These variables will probably be sufficient 
to model the many relationships and interactions that occur over twelve months, twenty- 
four months, or twenty quarters. Even if the chart of accounts contains 500 accounts, the 
practitioner will usually find that fifty to one hundred variables are ample to reflect the key 
aspects of the client organization’s activities.
.17 Grouping Information into Variables. Before deciding whether an account should 
be represented by a variable or included in a group represented by a variable, the 
practitioner determines first whether it is relevant. The next step is to analyze the account’s 
behavior by asking these questions: What affects it? What interacts with it? How can the 
relationship be described? Does it change according to its own performance over time, or 
is the change linked to volume, to a schedule, or to some other variable in the model?
.18 Another consideration is how the information is classified, grouped, or aggregated. 
For example, a company may have ten inventory categories and ten purchase accounts for 
these categories. If, however, usage or purchases for each are inaccurate, there is little 
point in trying to predict interim inventory levels for each of the ten categories. A  single 
inventory variable called total inventory would probably suffice. Conversely, if information 
about levels, stock turns, and buying policies for the several categories is accurate, and if 
inventory management is the focus of the engagement, ten separate variables for inventory 
may be required. Even in these circumstances, however, the number of meaningful 
categories probably can be condensed.
.19 A final consideration is how closely related, for planning purposes, the account is 
to other accounts. It is customary, for example, to carry a separate ledger account for each 
type of payroll tax and fringe benefit. For general corporate planning such as that 
envisioned in a model, it is more important to know that the total of taxes, pension costs, 
and other payroll-related costs is currently 22 percent of payroll than to know what items 
constitute the 22 percent. Therefore, one variable will often suffice.
20. Developing Assumptions. In developing the assumptions to be used in the model, 
practitioners may draw on the client’s definitive plans, its history, management’s judgment,
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and their own judgment. The following describes the considerations associated with each
of these sources, which are listed in order of their probable usefulness.
a. Client’s definitive plans. For example, if a five-year capital budget has been 
developed already, this can become the logical starting point for modeling plant or 
equipment additions and replacements.
b. Client history. An analysis or a graphic plotting of a variable may indicate a 
consistent rate of growth or relationship to another variable. It would be logical, 
then, in the absence of conflicting information, to select that historical pattern as 
an indicator of future behavior. Typically, however, the pattern will be somewhat 
erratic. Regression analysis can smooth the pattern into a straight line or curve. 
A good check on the assumption is to predict a variable from a point in the past 
(for example, twelve months earlier) to the current period and validate the 
statistical significance of the relationship. There is no guarantee that past history 
is a reliable indicator of the future, but at least it provides a basis for discussing 
with the client how this variable may behave during the projected period.
c. Client judgment. In the absence of a marketing plan and in view of erratic recent 
history, a client manager may feel, for example, that volume is hard to predict and 
suggest using an average annual volume growth of 12 percent. The practitioner 
may believe that 10 percent is safer and may have heard that a local competitor is 
targeting 15 percent. In this case, the practitioner could consider capacity 
constraints, pricing levels, marketing expenditures, and general economic conditions 
in evaluating the client’s expectations. When data is unavailable, the practitioner 
may research appropriate external data to assist the client in developing 
assumptions.
d. Practitioner’s judgment. Clients have been known to mistrust past history as an 
accurate indication of such trends as interest-rates. Consequently, they will often 
ask for the practitioner’s suggestion. The practitioner may have to base the 
suggestion on discussions with colleagues and lenders and a consideration of current 
trends.
Other Aspects of Modeling
.21 In designing the model and specifying the relationships among the variables, the
practitioner considers the capabilities of the available software in handling the data and the 
formulas. These capabilities may include—
•  Data base function.
•  Macros.
•  Graphics.
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•  The ability to draw historical data directly from the client’s data base and use them 
in regression and trend-line analyses.
•  "What if" tests of various alternative sets of assumptions.
•  "Work backwards" calculations to determine the input values (assumptions) needed 
to obtain a target (for example, $3 million by 1995).
.22 None of these capabilities is essential to the development of an effective model. 
The form and content of the model, however, can be strongly influenced by their availability 
and imaginative use.
.23 The mechanics of turning assumptions into equations is generally, but not entirely, 
independent of the software used. Most spreadsheet software has the capability to reach 
forward or backward into one or more time periods to select a value or a variable. For 
example, the sales volume in December, January, and February may be used to project the 
cash collections in March. Some spreadsheet packages also have built-in statistical routines. 
Awareness of such capabilities and their use can lead to wiser decisions about the best 
bases on which to project values.
.24 To better simulate the real conditions involved in most business planning, the 
practitioner would do well to master the logical capabilities of the spreadsheet package or 
programming language to be used. The basic portion of a formula involving logical 
capability is the "if-then-else" portion. This capability, in combination with one or more 
"and" or "or" clauses, often provides a powerful tool with which to address complex decision 
rules for certain variables. These variables are independent because their values do not 
depend on an assumed growth rate, nor do they depend directly on the values of other 
variables. These independent variables include inventory levels, acquisition of new property 
and equipment, new debt, timing and amounts of optional prepayments of debt, bonus and 
profit-sharing expenses, and tax expenses.
.25 The more experience practitioners have in the application of these logical 
capabilities, the greater their skill in enhancing the model’s ability to track closely the 
decision-making processes of the client management. In addition, developing portions of 
the model to use logical capabilities will help the practitioner to assist the client in gaining 
a clear understanding of how the decision-making processes operate as conditions vary, as 
time passes, and as particular choices are made.
.26 Another consideration in model development is whether to supply certain values as 
given data or to let the model calculate them. For example, a model for projecting long­
term indebtedness and payments can be structured in one of the following three ways.
a. The initial balance, amount of periodic payment, and interest rate are given as data. 
The equations of the model include calculations of interest, periodic interest 
deductions from each payment, and reductions of principal by the remaining portion 
of the payment.
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b. The remaining balances due are calculated separately from the model (by table or 
calculator). Then the string of debt balances is supplied to the model as data along 
with the periodic payments. The model arithmetic only involves applying the 
periodic difference in balances to the total payment and assigning the remaining 
portion to interest expense.
c. Probably the most cumbersome approach is to input all of the pertinent dollar 
values from a debt amortization schedule into the model as data, using no equations 
relating to debt in the model itself.
.27 Sequence of Model Development Model development generally involves the 
following three steps.
a. Select the variables (accounts) and time periods. Electronic spreadsheets have 
different means of supplying the numerical data for calculations. The typical 
spreadsheet allows the user to construct a worksheet in which the columns are the 
time periods and the rows are the variables or accounts to be used. The computer 
screen displays a table consisting of the columns and rows so defined, with all of the 
table values set to zero until otherwise instructed.
b. Define the initial variable values. The data to be set into the table initially are the 
givens of the assumptions and may consist of dollar values, rates, quantities, ratios, 
or any other numbers, including beginning balance-sheet figures. The model may 
also include one or more periods of operating history for comparison or as the basis 
for computation.
c. Define the logical relationships between variables and time periods. The equations 
may contain numeric values or names of variables or constants. Whether these 
values should be embodied in the equations or given variable names with the values 
supplied as data is a matter of judgment. An item should be set up as a variable 
if its value may change on subsequent runs of the model. This approach provides 
greater flexibility. In short, the practitioner needs to learn as much as possible 
about what makes the numbers fluctuate and which numbers depend on others. 
Fixed items such as rent, which are expected to continue from period to period in 
the same dollar amount, tend to be the exception.
.28 Validation of the Model. In the final analysis, the ultimate validation of the model 
comes only with the passage of time, by which it can be determined whether or not the 
financial statements for the period projected come reasonably close to the predicted results.
.29 Before releasing the final version of the model to the client, the practitioner takes 
measures to enhance the model’s validity. Some suggested techniques are to—
a. Review working papers related to the analysis of client history to verify any new 
insights into assumptions or variables produced by model development and testing.
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b. Input historical data to the model and determine the accuracy of projections 
compared with actual results.
c. Compare various interim runs of the model to see whether significant changes, 
particularly bottom-line changes, make sense in light of the varying inputs. Do the 
runs make sense when compared with one another?
d. Perform sensitivity analyses, on the computer, to verify the way outputs behave as 
inputs vary. In doing this, the practitioner and the client may find the following 
concepts useful:
•  Marginal profitability, or the profitability derived from sales that exceed planned 
levels—For example, if each additional dollar of sales above the planned 
level can be expected to produce a net income of sixteen cents, even though 
the overall average net after tax is ten cents
•  Marginal costs, or the costs involved in producing products or providing services 
above projected levels—For example, if the cost to make each additional unit 
of output beyond the levels projected is $82, the client may ask for how 
much an additional unit could be sold
•  Tax effects—For example, if an additional dollar of plant investment in 19X1 
will affect after-tax interest costs in 19X2 by seven cents, considering 
interest rates and tax rates
e. Consider the reasonableness of the model. Can management truly achieve this kind 
of growth rate, considering the past performance of the company and the present 
state of the industry? What would be the effects of a growth rate of 2 percent less? 
Would it be more reasonable?
f. Consider the repercussions. For example, client management sometimes 
optimistically plans for rapid growth, high turnover of assets, and high profitability. 
When these goals are not reached, it may be difficult to explain the reasons to a 
loan officer.
g. Consider new information. Has historical data for a more recent period become 
available during the course of model development? Does it change anyone’s 
thinking? Does it change any of the historical relationships?
Engagement Output
30  The output of a financial modeling engagement may or may not be the model itself
and the appropriate documentation and operating instructions. This depends on whether 
the client is planning to use the model on a continuing basis. In general, the engagement 
produces multiple runs of the model, each of which is based on different assumptions and
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documentation and is related to a corresponding output report.5 In many cases, the 
assumptions are contained in the listing of spreadsheet formulas, often with a separate 
listing of the spreadsheet cell contents. These assumptions will usually be translated for 
reporting purposes into a plain English version, which includes—
•  Initial data, such as the beginning balance sheet (often incorporated by reference).
•  Rates of growth or change.
•  Relationships, such as an explanation of which variables are affected by others.
•  Timing, or an indication of when changes begin and end.
•  Conditional, or "if," statements. For example, in the statement "If A is less than 25 
percent of B, then C is this; otherwise, C is that," C could be a number, a variable, 
or an entire set of equations.
31 Additional engagement output may include copies of working-paper analysis and 
graphic presentations of the relationships between costs, volume, and profits. Sometimes 
copies of the condensed and summarized data and graphs used in developing regression 
analyses or time-series forecasts can be helpful to a client whose own records of the same 
data are too detailed or too far-flung to be useful in pattern recognition. The practitioner’s 
analysis of these data may well present a view of the forest to a client whose records are 
in the form of trees. At the end of the engagement, the practitioner may also provide the 
client with copies of worksheets that show the statistical derivations of the trends, ratios, 
and planning equations.
5 This practice aid does not encompass the use of the output in meeting engagement objectives when model preparation is only part 
of a broader engagement.
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APPENDIX 12/A
STATEMENT ON STANDARDS 
FOR CONSULTING SERVICES
CONSULTING SERVICES: 
DEFINITIONS AND STANDARDS
Introduction
1. Consulting services that CPAs provide to their clients have evolved from advice on 
accounting-related matters to a wide range of services involving diverse technical disciplines, 
industry knowledge, and consulting skills. Most practitioners, including those who provide audit and 
tax services, also provide business and management consulting services to their clients.
2. Consulting services differ fundamentally from the CPA’s function of attesting to the 
assertions of other parties. In an attest service, the practitioner expresses a conclusion about the 
reliability of a written assertion that is the responsibility of another party, the asserter. In a 
consulting service, the practitioner develops the findings, conclusions, and recommendations 
presented. The nature and scope of work is determined solely by the agreement between the 
practitioner and the client. Generally, the work is performed only for the use and benefit of the 
client.
3. Historically, CPA consulting services have been commonly referred to as management 
consulting services, management advisory services, business advisory services, or management 
services. A  series of Statements on Standards for Management Advisory Services (SSMASs) 
previously issued by the AICPA contained guidance on certain types of consulting services provided 
by members. This Statement on Standards for Consulting Services (SSCS) supersedes the SSMASs 
and provides standards of practice for a broader range of professional services, as described in 
paragraph 5.
4. This SSCS and any subsequent SSCSs apply to any AICPA member holding out as a CPA 
while providing Consulting Services as defined herein.
Definitions
5. Terms established for the purpose of the SSCSs are as follows:
Consulting Services Practitioner. Any AICPA member holding out as a CPA while engaged in 
the performance of a Consulting Service for a client, or any other individual who is carrying out 
a consulting service for a client on behalf of any Institute member or member’s firm holding out 
as a CPA.
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Consulting Process. The analytical approach and process applied in a Consulting Service. It 
typically involves some combination of activities relating to determination of client objectives, fact­
finding, definition of the problems or opportunities, evaluation of alternatives, formulation of 
proposed action, communication of results, implementation, and follow-up.
Consulting Services. Professional services that employ the practitioner’s technical skills, 
education, observations, experiences, and knowledge of the consulting process.1 Consulting 
Services may include one or more of the following:
a. Consultations, in which the practitioner’s function is to provide counsel in a short time frame, 
based mostly, if not entirely, on existing personal knowledge about the client, the circumstances, 
the technical matters involved, client representations, and the mutual intent of the parties. 
Examples of consultations are reviewing and commenting on a client-prepared business plan and 
suggesting computer software for further client investigation.
b. Advisory services, in which the practitioner’s function is to develop findings, conclusions, and 
recommendations for client consideration and decision making. Examples of advisory services are 
an operational review and improvement study, analysis of an accounting system, assistance with 
strategic planning, and definition of requirements for an information system.
c. Implementation services, in which the practitioner’s function is to put an action plan into effect. 
Client personnel and resources may be pooled with the practitioner’s to accomplish the 
implementation objectives. The practitioner is responsible to the client for the conduct and 
management of engagement activities. Examples of implementation services are providing 
computer system installation and support, executing steps to improve productivity, and assisting 
with the merger of organizations.
d. Transaction services, in which the practitioner’s function is to provide services related to a 
specific client transaction, generally with a third party. Examples of transaction services are 
insolvency services, valuation services, preparation of information for obtaining financing, analysis 
of a potential merger or acquisition, and litigation services.
e. Staff and other support services, in which the practitioner’s function is to provide appropriate 
staff and possibly other support to perform tasks specified by the client. The staff provided will 
be directed by the client as circumstances require. Examples of staff and other support services 1
1 The definition of Consulting Services excludes the following:
a. Services subject to other AICPA Technical Standards such as Statements on Auditing Standards (SASs), Statements on Standards 
for Attestation Engagements (SSAEs), or Statements on Standards for Accounting and Review Services (SSARSs). (These 
excluded services may be performed in conjunction with Consulting Services, but only the Consulting Services are subject to the 
SSCS.)
b. Engagements specifically to perform tax return preparation, tax planning/advice, tax representation, personal financial planning 
or bookkeeping services; or situations involving the preparation of written reports or the provision of oral advice on the 
application of accounting principles to specified transactions or events, either completed or proposed, and the reporting thereof.
c. Recommendations and comments prepared during the same engagement as a direct result of observations made while 
performing the excluded services.
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are data processing facilities management, computer programming, bankruptcy trusteeship, and 
controllership activities.
f . Product services, in which the practitioner’s function is to provide the client with a product and 
associated professional services in support of the installation, use, or maintenance of the product. 
Examples of product services are the sale and delivery of packaged training programs, the sale and 
implementation of computer software, and the sale and installation of systems development 
methodologies.
Standards for Consulting Services
6. The general standards of the profession are contained in rule 201 of the AICPA Code of 
Professional Conduct (AICPA, Professional Standards, vol. 2, ET sec. 201.01) and apply to all 
services performed by members. They are as follows:
Professional competence. Undertake only those professional services that the member or the 
member’s firm can reasonably expect to be completed with professional competence.
Due professional care. Exercise due professional care in the performance of professional 
services.
Planning and supervision. Adequately plan and supervise the performance of professional 
services.
Sufficient relevant data. Obtain sufficient relevant data to afford a reasonable basis for 
conclusions or recommendations in relation to any professional services performed.
7. The following additional general standards for all Consulting Services are promulgated to 
address the distinctive nature of Consulting Services in which the understanding with the client may 
establish valid limitations on the practitioner’s performance of services. These Standards are 
established under rule 202 of the AICPA Code of Professional Conduct (AICPA, Professional 
Standards, vol. 2, ET sec. 202.01).
Client interest. Serve the client interest by seeking to accomplish the objectives established by 
the understanding with the client while maintaining integrity and objectivity.2
2 Article III of the Code of Professional Conduct describes integrity as follows:
"Integrity requires a member to be, among other things, honest and candid within the constraints of client confidentiality. 
Service and the public trust should not be subordinated to personal gain and advantage. Integrity can accommodate the 
inadvertent error and the honest difference of opinion; it cannot accommodate deceit or subordination of principle."
Article IV of the Code of Professional Conduct differentiates between objectivity and independence as follows:
"Objectivity is a state of mind, a quality that lends value to a member’s services. It is a distinguishing feature of the 
profession. The principle of objectivity imposes the obligation to be impartial, intellectually honest, and free of conflicts 
of interest. Independence precludes relationships that may appear to impair a member’s objectivity in rendering 
attestation services."
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Understanding with client. Establish with the client a written or oral understanding about the 
responsibilities of the parties and the nature, scope, and limitations of services to be performed, 
and modify the understanding if circumstances require a significant change during the engagement.
Communication with client. Inform the client of (a) conflicts of interest that may occur 
pursuant to interpretations of rule 102 of the Code of Professional Conduct,3 (b) significant 
reservations concerning the scope or benefits of the engagement, and (c) significant engagement 
findings or events.
8. Professional judgment must be used in applying Statements on Standards for Consulting 
Services in a specific instance since the oral or written understanding with the client may establish 
constraints within which services are to be provided. For example, the understanding with the 
client may limit the practitioner’s effort with regard to gathering relevant data. The practitioner 
is not required to decline or withdraw from a consulting engagement when the agreed-upon scope 
of services includes such limitations.
Consulting Services for Attest Clients
9. The performance of Consulting Services for an attest client does not, in and of itself, impair 
independence.4 However, members and their firms performing attest services for a client should 
comply with applicable independence standards, rules and regulations issued by the AICPA, the 
state boards of accountancy, state CPA societies, and other regulatory agencies.
Effective Date
10. This Statement is effective for engagements accepted on or after January 1, 1992. Early 
application of the provisions of this Statement is permissible.
3 Rule 102-2 on Conflicts of Interest states, in part, the following:
"A conflict of interest may occur if a member performs a professional service for a client or employer and the member 
or his or her firm has a significant relationship with another person, entity, product, or service that could be viewed as 
impairing the member’s objectivity. If this significant relationship is disclosed to and consent is obtained from such client, 
employer, or other appropriate parties, the rule shall not operate to prohibit the performance of the professional service
4 AICPA independence standards relate only to the performance of attestation services; objectivity standards apply to all services. See 
footnote 2.
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APPENDIX 12/B
SAMPLE ENGAGEMENT LETTER
CPA & Company 
Ourtown, USA 00000
October 12, 199X
Mr. James R. Broadview
Vice President, Finance
The Practical Machine Company, Inc.
1234 West Fifth Street
Ourtown, USA 00000
Dear Jim:
It was good to discuss your company’s financial planning needs with you and your associates 
during our meeting last Monday. You expressed a desire to integrate several departmental 
planning documents into an overall financial planning model.
This letter defines the scope and objectives of an engagement to develop such a model and 
describes our approach to accomplishing the work we discussed.
Engagement Objectives
The objectives of the engagement will be—
1. To develop and run a computerized financial model of the Practical Machine Company’s 
operations, financial condition, and cash flow for the five years ending 19XX, using 
assumptions provided by company management.
2. To test the results of several alternative assumptions about corporate policies and 
environmental conditions. 3
3. To provide sufficient documentation and training to enable company personnel to update 
the model annually in the light of subsequent experience and planning.
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Engagement Scope
We will develop a financial model for the Practical Machine Company using the approach 
outlined in the following section. During the engagement, we will consider all company operations 
and finances, based on the current accounting system and policies. In addition, we will examine 
appropriate statistical data, classified into a useful but manageable set of categories. At the 
conclusion of the engagement, we will provide you with a user guide and other documentation for 
the model and a listing of the model input and output.
Engagement Approach
Our approach to meeting the objectives of the engagement will be—
1. To analyze the trends, ratios, and volumes in major company activities, as reflected in the 
accounts and statistics for recent years.
2. To select the appropriate categories and relationships to be included in the model.
3. To construct and test the model a sufficient number of times to ensure that it meets 
established criteria.
4. To run the model a sufficient number of times to permit management to select definitive 
planning assumptions.
5. To train Practical Machine Company personnel in locating the sources of planning data, 
using the model, and making changes to reflect subsequent experience and incorporate 
revisions.
Engagement Output
At the conclusion of this engagement, we will provide you with—
1. A user guide and other software documentation for the model.
2. A listing of the computer model input, consisting of the categories (variables) used, the data 
used, and the calculation equations, and a listing of the resulting output, consisting of the 
three principal forecasted financial statements.
In addition, we will give you copies of worksheets showing the statistical derivations of the 
trends, ratios, and planning equations.
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Benefits
As a result of this engagement, the Practical Machine Company will have the ability to 
prepare financial plans that will serve as the basis for developing detailed budgets and for advising 
its board of directors and its bank of the outcome of management’s broad financial planning. The 
company will also have a vehicle for updating its intermediate plans.
Project Staffing and Schedule
We expect to complete the project in approximately six weeks. This will permit 
management to review, discuss, and modify intermediate results. During the engagement, we will 
need the assistance of your people as much as possible, especially Joe Jackson (about 40 percent 
of his time) and you (to a lesser extent). The more your people learn about the model’s 
components and operations, the more useful it will be to your company.
Paul Partner will supervise the consulting engagement, and Sam Senior will be in charge 
of the fieldwork. Sam has personally conducted similar projects for clients in a variety of industries. 
We will assign qualified consultants from our staff in the technical aspects of the work. As we 
discussed with you, we plan to begin the engagement on November 30, 199X.
Fees and Billings Arrangements
We estimate the fees for our services will be between $X,XXX and $X,XXX. In addition, 
the out-of-pocket costs for computer time are estimated at $X,XXX to $X,XXX. This estimate 
is based on the assumption that you, Joe Jackson, and other employees will be reasonably available 
to work with us. If, for any reason, more time and expenditures are required, we will confer with 
you before proceeding further. If less time is required than anticipated, the charges for our services 
will be lower. We bill monthly for our consulting services at our standard monthly rates and for 
out-of-pocket expenses at actual cost.
Please let me know if you have any questions. Your signature on one copy of this letter 
will serve as our authorization to begin the engagement.
Very truly yours,
CPA & Company
Accepted by
For the Practical Machine Company, Inc.
Date
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APPENDIX 12/C
TASKS AND OUTPUTS ASSOCIATED 
WITH FINANCIAL MODEL DEVELOPMENT
The tasks and outputs in the following chart are not intended to establish engagement 
requirements. Because each engagement is different, the chart serves only to illustrate the unique 
task and output requirements that may be appropriate for a specific engagement.
Task Purpose Output
Determine what questions 
are to be answered and the 
problems to be solved by 
the model.
To provide a formal means 
of defining the scope of the 
project and a document for 
continuing reference.
Initial statement of 
requirements.
To provide and document 
the plan for the project.
Work program.
Determine the planning 
range, number of time 
periods, and length of each 
period.
To fix the number of time 
periods and to identify 
problems or questions 
relating to the time span 
selected.
Memorandum on planning 
range.
Determine the tentative 
variables, both internal and 
external.
To identify the variables to 
be included in the model, 
subject to  continuing 
revision during the model 
d e v e lo p m en t p ro cess . 
Variables may include 
certain ledger accounts, or 
aggregates of their rates, 
ratios, physical measures, 
an d  o th e r  s ta t is t ic s  
indicating averages and 
trends.
Variables list.
Obtain historical data on 
the variables.
To develop values totals, 
averages, patterns, and 
trends for use in the model.
Data worksheets.
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Task Purpose Output
Determine the relationships 
am o n g  v a r ia b le s  by 
reviewing analysis and 
p la n n in g  d o c u m e n ts , 
analyzing statistics and 
discussing them with the 
c l i e n t ,  a n d  u s i n g  
professional judgment.
To define the equations by 
which each variable will be 
projected over the time 
span chosen.
Tentative calculation rules.
Decide on the initial model 
parameters.
To quantify the formulas 
developed.
Data list.
Lay out the output formats. To determine the physical 
layout of the model output.
Output layout.
Select the means of 
implementation.
To select and describe the 
co m p u te r sp read sh ee t 
p a c k a g e ,  c o m p u t e r  
equipment, storage media, 
file names, and locations.
Implementation notes.
Write the model and enter 
the  output form atting 
instructions into computer 
files.
To provide a means of 
running the model on 
sp re ad sh ee t so ftw are. 
V ariab les , d a ta , and 
ca lcu la tion  ru les a re  
adapted to the structural 
and syntactical rules of the 
s o f t w a r e  s e l e c t e d .  
Formatting specifications for 
editing, spacing, underlining, 
titling, and so forth are also 
shown.
Spreadsheet formula listing 
and trail of the data and 
formulas in use.
Conduct an initial run- 
review, modify the model, 
and repeat the run as 
required.
To ensure that the model 
runs as intended and 
provides appropriate results.
P r i n t e r  o u t p u t - mo d e l  
results.
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Task
Review the initial results 
with the client.
Validate the model and 
d e v e l o p  d e t a i l s  o f  
alternative assumptions: 
enter changes and run, 
documenting the  parameters 
used and the structural 
changes made in each run.
Present appropriate output 
a n d  a c c o m p a n y i n g  
assumptions to the client; in 
some instances, train client 
personnel to maintain and 
update the model.
Purpose
To document changes in 
assumptions or planning 
factors to produce feasible 
and acceptable financial 
planning projections.*
To document details of the 
changes agreed to by the 
client.
To report the engagement 
results in a meaningful form 
(e.g., financial forecasts).
To report the progress of 
client personnel in accepting 
and using the model.
Output
Memo of client discussion. 
Model change notes.
Report. 
Training notes.
*For engagements involving the reporting of prospective financial information, the practitioner needs to consult appropriate AICPA 
professional pronouncements.
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GLOSSARY
conditional statement A statement of the rule for calculating a variable as other variables 
change. It always contains one or more instances of the word if. The following are examples of 
conditional statements:
•  If current-month sales are less than $100,000, rent is $5,000. If current-month sales are 
greater than $100,000 but less than $250,000, rent is $5,000 plus 6 percent of sales in excess 
of $100,000. If current-month sales are greater than $250,000, rent is $14,000 plus 7 
percent of sales in excess of $250,000.
•  If year is earlier than 19XX, executive payroll is $287,000. If year is 19XX or later, 
executive payroll is $300,000 plus 5 percent of sales over $3 million.
•  If long-term debt is greater than zero, and if cash is greater than $150,000, long-term debt 
payment this month is equal to the lesser of regular payment plus $5,000 or regular 
payment plus debt balance.
constraint A limitation, upper or lower, on the value of a variable or group of variables. 
Constraints may be imposed by physical capacities, legal or contractual restrictions, or management 
policies. The following statements are examples of constraints:
•  Cash is to have a minimum value of $10,000, below which short-term borrowing will take 
place, and a maximum value of $100,000, above which there will be short-term investment.
•  Department B cannot schedule more than 2,250 hours per year.
dependent variable A quantitative measure whose value depends on the assigned values of other 
measures on which the estimate is based. For example, the gross margin may depend on revenues 
and costs of production or operations.
equation In the financial model, an equation is one of the specified relationships; for example: 
General and administrative expense = $7,400 monthly + 2.7 percent of sales. (See also 
inequality.)
forecast As used generally, a forecast is any computed set of future values of one or more 
variables, based on certain assumptions and methodologies. As defined by the AICPA, a forecast 
is a set of prospective financial statements and related data reflecting an expected financial 
position, the results of operations, and changes in financial position for one or more future periods.
formula An equation written in a syntax that is understood by the software being used.
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independent variable A  quantitative measure whose value can vary, somewhat arbitrarily. In 
financial model preparation, the value of this variable is assigned, and the value of the dependent 
variable results, at least in part, from this assignment.
inequality Any relationship specifying a limited but undefined quantity, such as greater than, less 
than, greater than or equal to, and less than or equal to. The following statements are examples of 
inequalities:
•  Production level is to be more than 1,500 units monthly.
•  Minimum advertising expenditures will be $2,500 monthly.
•  Storage costs will be at least $1,000 monthly.
modeling language A computer software language designed specifically for modeling applications.
parameter A constant in the equations or inequalities in a model. Often, a parameter will be 
varied arbitrarily during "what if" runs of the model. Variables often used as parameters include 
sales growth rate, prime interest rate, and cost inflation rate.
pro forma A set of historical financial statements adjusted to demonstrate the effect of proposed 
or possible transactions or events, such as a reorganization, merger, acquisition, major refinancing, 
or sale of significant assets.1
projection An estimate of financial results based on assumptions that are not necessarily the 
most probable (in contrast to a forecast).2
regression analysis A technique for predicting the relationship between two or more correlated 
variables that are often empirically determined from data. The technique is used especially to 
predict the value of a related variable. Regression analyses are often calculated by using the 
straight-line or least squares method (Y=a + bx) to predict value: Y  is the predicted (dependent) 
variable, a is the fixed portion, and b is the multiplier or coefficient of the input variable x. The 
value of x  may be dollars, a quantity of items, or a time period.
simulation A modeling technique for generating a series of events or transactions similar to 
those expected in a real situation, and for calculating their impact on costs, profitability, or time. 
Simulation models are useful for predicting the personnel, time, and other elements involved in 
serving people at teller windows, port facilities, checkout counters, toll booths, emergency rooms, 
and operating rooms. They are also helpful in forecasting job-shop work loads or equipment 
failures in production, transportation, and communications.
1 Refer to AICPA Statement on Standards for Attestation Engagements, Codification o f Statements on Standards for Attestation 
Engagements (New York: AICPA, 1991).
2 Refer to AICPA Statement on Standards for Accounting Services on Prospective Financial Information, Financial Forecasts and 
Projections (New York: AICPA, 1985) and Guide for Prospective Financial Statements (New York: AICPA, 1986).
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In simulation, the computer’s random processing is roughly analogous to rolling a die or 
selecting a card from a shuffled deck to decide what event happens next. With a simulation 
routine, years of daily or weekly experience can be imitated in a few minutes.
simultaneous equations Two or more equations whose solutions depend on each other. The 
classic example in a business situation is the tax-bonus problem, in which the amount of the bonus 
is some percentage of after-tax income, but the bonus is deductible in calculating income taxes. 
Some modeling software has the capability to detect, isolate, and solve simultaneous equations in 
a model; others merely use zero as the value of any variable not assigned another value by the time 
it is used in the second equation. In such cases, the iteration capability of the software can help 
to solve the simultaneous equation. The iteration capability is used to reach the solution by rapidly 
obtaining successively better answers and stopping when the remaining error is less than $1.
spreadsheet A computer software package specifically constructed to allow the user to input 
data in rows and columns, perform arithmetic calculations with the data, and define relationships 
among the data.
12/100-37
BIBLIOGRAPHY
Books
Ackoff, Russell L. A  Concept o f Corporate Planning. New York: Wiley-Interscience, 1970.
Ackoff, Russell L., and B.H. Patrick Rviett. A  Manager’s Guide to Operations Research. New York: 
John Wiley & Sons, Inc., 1964.
American Institute of Certified Public Accountants. AICPA Professional Standards. New York: 
AICPA, 1990.
Baker, K.R., and D.H. Kropp. Management Science: A n  Introduction to the Use o f Decision Models. 
New York: John Wiley & Sons, Inc., 1985.
Beer, Stafford. Decision and Control. New York: John Wiley & Sons, Inc., 1966.
Belkaoui, Ahmal. Quantitative Models in Accounting: A  Procedural Guide fo r Professionals. Westport, 
Conn.: Quorum Books, 1987.
Boer, Germain. Decision Support Systems for Management Accountants. Montvale, N.J.: National 
Association of Accountants, 1987.
Bryant, James W. Financial Modeling in Corporate Management, 2d ed. New York: John Wiley & 
Sons, Inc., 1987.
Churchman, C. West. The Systems Approach. New York: Delacorte Press, 1968.
Conley, William. Computer Optimization Techniques. New York: Petrocelli Books, 1980.
Driebeek, Norman J . Applied Linear Programming. Reading, Mass.: Addison-Wesley Publishing Co., 
1969.
Education for Management. Quantitative Aids to Decision Making. Watertown, Mass.: Education 
for Management, 1979.
Emshoff, James R., and Roger L. Sisson. Design and Use o f Computer Simulation Models. New 
York: Macmillan Co., 1970.
Gershefski, George. Using Lotus 1-2-3 to Solve Your Business Problems. Totowa, N.J.: Rowman & 
Allenheld, 1984.
Gordon, Lawrence A., Danny Miller, and Henry Mintzberg. Normative Models in Managerial 
Decision Making. Montvale, N J.: National Association of Accountants, 1982.
12/100-38
Hertz, David, and Howard Thomas. Practical Risk Analysis. New York: John Wiley & Sons, Inc., 
1984.
Horowitz, Ira. A n  Introduction to Quantitative Business Analysis. New York: McGraw-Hill Book Co., 
1965.
Howell, James E., and Daniel Teichroew. Mathematical Analysis for Business Decisions. Homewood, 
Ill.: Richard D. Irwin, 1971.
Jackson, Mary. Advanced Spreadsheet Modelling With Lotus 1-2-3. New York: John Wiley & Sons, 
Inc., 1988.
__________ . Creative Modelling With Lotus 1-2-3. New York: John Wiley & Sons, Inc., 1986.
Kroeber, Donald W., and R. Lawrence LaForge. The Manager’s Guide to Statistics and Quantitative 
Methods. New York: McGraw-Hill Book Co., 1980.
Lin, W. Thomas, and Paul R. Watkins. The Use o f Mathematical Models. Montvale, N.J.: National 
Association of Accountants, 1986.
Marldand, R.E., and J.R. Sweigart. Quantitative Methods for Management Decisions. New York: 
John Wiley & Sons, Inc., 1987.
Meyer, Henry I. Corporate Financial Planning Models. New York: John Wiley & Sons, Inc., 1977.
Raiffa, Howard. Decision Analysis. Reading, Mass.: Addison-Wesley Publishing Co., 1968.
Ross, Steven S. Spreadsheet: How to Build Statistics into Your Lotus 1-2-3 Spreadsheet. New York: 
McGraw-Hill Book Co., 1988.
Saunders, John A., John A. Sharp, and Stephen F. Witt. Practical Business Forecasting. Brookfield, 
Vt.: Gower Publishing Co., 1987.
Srivastava, U.K., C.V. Shenoy, and Subhas C. Sharma. Quantitative Techniques for Managerial 
Decision Making. New York: John Wiley & Sons, Inc., 1983.
Tufte, Edward R. The Visual Display o f Quantitative Information. Santa Monica, Calif.: Graphics 
Press, 1982.
Vazsonyi, Andrew, and Herbert F. Spirer. Quantitative Analysis for Business. Englewood Cliffs, N.J.: 
Prentice-Hall, Inc., 1984.
Wheelwright, Steven C., and Spyros Makridakis. Forecasting Methods for Management, 4th ed. New 
York: John Wiley & Sons, Inc., 1985.
Williams, H .P . Model Building in Mathematical Programming, 2d ed. New York: John Wiley & Sons, 
Inc., 1985.
12/100-39
Willis, Robert J. Computer Models for Business Decisions. New York: John Wiley & Sons, Inc., 1985.
Woolsey, Robert E.D., and Huntington S. Swanson. Operations Research for Immediate Application: 
A  Quick and Dirty Manual. New York: Harper & Row Publications, 1975.
Official Releases
American Institute of Certified Public Accountants. Guide for Prospective Financial Statements. New 
York: AICPA, 1986.
__________ . Statement on Standards for Accountants’ Services on Prospective Financial
Information, Financial Forecasts and Projections. New York: AICPA, 1985.
__________ . Statement on Standards for Attestation Engagements, Reporting on Pro Forma
Financial Information. New York: AICPA, 1988.
__________ . Statement on Standards for Consulting Services No. 1, Consulting Services: Definitions
and Standards. New York: AICPA, 1991.
Financial Accounting Standards Board. Statement No. 95, Statement o f Cash Flows. Stamford, 
Conn.: FASB, 1988.
Periodicals
Annino, Joseph S., and Edward C. Russell. "The Seven Most Frequent Causes of Simulation 
Analysis Failure—and How to Avoid Them." Interfaces (June 1981): 59-63.
Bailes, Jack, Barry Shane, and C. Dean Pielstock. "Using Your PC to Project Capital Funds." 
Management Accounting (July 1988): 59-62.
Ballard, William H. "Ten Ways to Better Electronic Calculating." Management Accounting (June 
1984): 50-54.
Bissell, Jeffrey L., and Sheldon Needle. "Spreadsheet Planning and Design." Journal o f Accountancy 
(May 1986): 110-120.
Blocher, Edward. "Analytical Procedures and the Microcomputer." Journal o f Accountancy (July 
1986): 106-110.
Blumenthal, Phillip L., Jr. "Financial Statements as Elementary Business Models." NAA Bulletin 41 
(April 1961): 77-84.
Bollom, Williams J., and Jerry J. Weygandt. "Examination of Some Interim Reporting Theories for 
a Seasonal Business." Accounting Review (January 1972): 75-84.
12/100-40
Brock, Terry L. "Multiple Regression on Lotus 1-2-3." Journal o f Accountancy (July 1986): 106-110.
Bromley, Robert G. "Template Design and Review—How to Prevent Spreadsheet Disasters."Jo u rn al 
o f Accountancy (December 1985): 134-142.
Brown, Robert M., and Larry N. Killough. "How PC’s Can Solve the Cost Allocation Problem." 
Management Accounting (November 1988): 34-38.
Camp, Roger A. "Multidimensional Break-Even Analysis." Journal o f Accountancy (January 1987): 
132-133.
Chan, K.H., Frank L. Sbrocchi, and Neal R. Vanzante. "Forecasting Methods and the Management 
Accountant." Cost and Management (January/February 1980): 40-45.
Chandler, John S., Thomas Trone, and Michael Weiland. "Decision Support Systems are for Small 
Business." Management Accounting (April 1983): 34-39.
Chapman, Charles H. "A Small Business Financial Model." Management Accounting (July 1975): 
20-29.
Cheng, Thomas T. "Financial Forecasting: Throw Away the Crystal Ball." Management Accounting 
(May 1983): 50-54.
Cloutier, Clive R., and William Barry Mabry. "A Small Bank Adopts a Financial Planning Model." 
Management Accounting (February 1980): 19-21.
Creeth, Richard. "Microcomputer Spreadsheet: Their Uses and Abuses." Journal o f Accountancy 
(June 1985): 90-93.
Damon, William W. and Richard Shramm. "Simultaneous Decision Model for Production, 
Marketing and Finance." Management Science (October 1972): 161-72.
Davis, Larry R. "Reporting Financial Information Graphically." Journal o f Accountancy (December 
1987): 108-117.
Dillon, Gadis J. "Getting the Most from Your Forecasting System." Management Accounting (April 
1984): 28-32.
Frotman, Alan. "AICPA 1985 EDP Survey: Software." Journal o f Accountancy (November 1985): 
128-134.
Fudeman, John H. "Projections on a Microcomputer." Journal o f Accountancy (January 1985): 
108-111. (Note: "Projections" had a different meaning in 1985, but the sense of the article 
still applies.)
Fuerher, Walter. "Corporate Modeling: A Selective Focus Will Make It Work." Managerial Planning 
(November/December 1976): 20-23.
12/100-41
Garceau, Linda R. "Lotus 1-2-3 Macros: A Powerful Tool." Journal o f Accountancy (September 
1987): 158-164.
Gass, Saul I. "Decision Making Models: Validation, Assessment and Related Issues for Policy 
Analysis." Operations Research (July/August 1983): 603-631.
Gershefski, George W. "Building a Corporate Financial Model." Harvard Business Review 
(July-August 1969): 61-72.
Gillespie, Jackson F., Janis R. Reader, and John H. Wragge. "Safeguarding Your Spreadsheet." 
Management Accounting (May 1985): 38-42.
Godfrey, James T., and Thomas R. Price. "Accounting Models From an Information Systems 
Perspective." Accounting Review (January 1971): 75-89.
Grant, Robert B. "Mathematically Influenced Decision-Making." NAA Bulletin 42 (January 1961): 
33-44.
Gray, Jack, and Diane Matson. "Early Warning Systems." Management Accounting (August 1987): 
50-55.
Hammond, John S. "Dos and Don’ts of Computer Models for Planning." Harvard Business Review 
(March-April 1974): 110-23.
Hayes, Robert H., and Richard L. Nolan. "What Kind of Corporate Modeling Functions Best?" 
Harvard Business Review (May/June 1974): 102-12.
Hetrick, James C. "Mathematical Models in Capital Budgeting." Harvard Business Review 
(January/February 1961): 49-64.
Hoffman, Robert B. "AICPA Computer Survey." Journal o f Accountancy (September 1988): 
146-150.
Hoyle, Robert S. "Capital Budgeting Models and Planning: An Evolutionary Process." Managerial 
Planning 27 (November/December 1978): 24-31.
Jones, Wm. Jarell, and Catherine R. Ward. "Forecasts and Projections for Third-Party Use." Journal 
o f Accountancy (April 1986): 100-102.
Kabus, Irwin. "Risk Analysis: The Forgotten Tool.” Management Review (June 1981): 42-50.
King, Karl G. "Developments in Microcomputer Technology." Journal o f Accountancy (September 
1986) 128-148.
_________ . "Recent Developments in Microcomputer Technology." Journal o f Accountancy
(October 1987): 136-150.
12/100-42
Krouse, Clement G. "Model for Aggregate Financial Planning." Management Science (June 1972): 
555-566.
Krueger, Donald A., and John M. Kohlmeier. "Financial Modeling and What If Budgeting." 
Management Accounting (May 1972): 25-30.
Lawler, William C., and John L. Livingstone. "Profit and Productivity Analysis for Small Business." 
Journal o f Accountancy (December 1986): 190-196.
Little, John D.C. "Models and Managers: The Concept of a Decision Calculus." Management 
Science (April 1970): 466-85.
Lococo, Lawrence J. "Selecting the Right Transfer Pricing Model." Management Accounting (March 
1983): 42-45.
Mahoney, John J., Mark V. Sever, and John A. Theis. "Cash Flow: FASB Opens the Floodgates." 
Journal o f Accountancy (May 1988): 26-38.
Mazhin, Reza. "CVP Analysis With an Electronic Spreadsheet." Journal o f Accountancy (January 
1987): 110-116.
McLean, Ephraim R., and Gary L. Neale. "Computer-Based Planning Models Come of Age." 
Harvard Business Review (July-August 1980): 46-48.
Naylor, Thomas H. "Why Corporate Planning Models?" Part 1. Interfaces (November 1977): 87-94.
Needle, Sheldon, and Duane R. Milano. "Multi-User Accounting Systems: The Pros and Cons of 
Sharing." Journal o f Accountancy (February 1986): 86-94.
Neuwirth, Paul D. "Computer Forecasting—No More Surprises." Financial Executive (October 1974): 
58-62.
Pallais, Don, and Robert K. Elliott. "Prospective Financial Statements: Guidelines for a Growing 
Practice Area." Journal o f Accountancy (January 1984): 56-59.
Pallais, Don, and Dan M. Guy. "Prospective Financial Statements. A  What-Why-How-and-Who 
Look at these Engagements." Journal o f Accountancy (April 1986): 90-99.
Rabinowitz, Mark E. "Downloading to Expand Micro Productivity: A User Perspective." Journal o f 
Accountancy (September 1985): 134-142.
Roberts, Edward B. "Strategies for Effective Implementation of Complex Corporate Models." Part
1. Interfaces (November 1977): 26-33.
Sealy, C.W. "Financial Planning With Multiple Objectives." Financial Management (Winter 1978): 
17-23.
12/100-43
Shelton, Fred A., and Jack C. Bailes. "How to Create an Electronic Spreadsheet Budget." 
Management Accounting (July 1986): 40-47.
Simkin, Mark G. "How to Validate Spreadsheets." Journal o f Accountancy (November 1987): 
130-138.
Simon, Herbert A. "Decision Making and Problem Solving." Interfaces (September-October 1987): 
11-31.
Smith, Donald R. "What a Chief Executive Should Know About Financial Modeling." Price 
Waterhouse Review 18 (1973): 30-41.
Software Digest, Inc. "How Do Spreadsheet Programs Compare?" Journal o f Accountancy 
(December 1985): 142-145.
Stilwell, Martin C. "Prospective Reporting and Small Business Clients." Journal o f Accountancy (May
1986) : 68-84.
Tan-Uy, Lily. "Financial Modeling: The Computer as a Planning Aid." SG V Group Journal (1980): 
76-80.
Taylor, Barbara G., and Lane K. Anderson. "Misleading Graphs: Guidelines for the Accountant." 
Journal o f Accountancy (October 1986): 126-135.
Tersine, Richard J., and Walter E. Riggs. "Models: Decision Tools for Management." Journal o f 
Systems Management (October 1976): 30-34.
Tyran, Michael R. "Simulation Model Applications." Management Accounting (October 1972): 13-18.
Weil, Joseph J. "Using Lotus for Pricing and Break-Even Strategies." Journal o f Accountancy (July
1987) : 112-120.
Wheelwright, Steven C. "Strategy, Management and Strategic Planning Approaches." Interfaces 
(January-February 1984): 19-33.
Whipple, William, III. "How Finance Can Contribute to Strategic Planning." Journal o f Accountancy 
(January 1988): 116-121.
Wolfe, Christopher, and Ralph Viator. "Building a Graphics System." Journal o f Accountancy 
(February 1987): 96-104.
Yoder, Steven E. "Designing Advanced Spreadsheets for Small Business Clients: An Engagement 
Report." Journal o f Accountancy (August 1986): 126-130.
READER’S RESPONSES TO PREPARING FINANCIAL MODELS
Your assessment of this practice aid will help to ensure that future publications of the Manage­
ment Consulting Services Division will be valuable to practitioners. Please photocopy this 
questionnaire and complete and mail or fax it to Editor/Coordinator, Management Consulting 
Services Division, AICPA, 1211 Avenue of the Americas, New York, New York, 10036-8775, 
facsimile number (212) 575-3846.
Thank you for your assistance.
1. How familiar were you with this subject before you
0 1 2  3
Unfamiliar Somewhat familiar
2. How useful is the practice aid to your practice?
0 1 2  3
Not useful at all
3. Is the level of detail sufficient for this practice aid?
If no, please explain________________________________
read this practice aid? 
4 5
My area of expertise
4 5
Extremely useful
Y es____ N o _____
4. Is there additional information that you think should have been included or information 
that should be modified in this practice aid? Y es____  No ____
If yes, please explain_________________________________________________________________ _
5. Do you think that an advanced level practice aid on this subject should be available?
Y es____  No ____
6. Are you a member of the AICPA’s Management Consulting Services Division?
Y es____  No ____
If no, would you like information about becoming a member? Y es_____  N o _____
If no, how did you learn about the availability of this practice a id ?_________________________
7. What other subjects would you like to see covered in Consulting Services Practice Aids?
Additional comments and suggestions__________________________________________________
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(continued)
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